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AHajiH3 nojio>KeHH>i b cucieMe MHKpocnopHAHH H3 KOMapoB ceM. Culicidae, j\im koto- 
pbix nojiyueHti AaHHbie no HyKJieoTHAHbiM nocjieAOBaTeubHOCTflM ynacTKOB reHa 
McpPHK, noKa3an uacTHHHoe HecooTBeTCTBne chctcm, ocHOBaHHbix Ha Mop^ojioniHecKHX 
h (jmnoreHeTHHecKHX npH3Haicax. llpe^cTaBHTejiH poaob Anncatiia Issi, Krylova, Nicolae- 
va, 1993 h Vavraia Weiser, 1977 HMeioT He33BHCHMoe nponcxo>K^eHHe. flpezicTaBHTejiH 
ocTajibHtix po^OB (Amblyospora Hazard, Oldacre, 1975 , Andreanna Simakova et al., 2008, 
Culicospora (Kudo, 1921), Weiser, 1977, Culicosporellci Hazard, Savage, 1970, Edhazar- 
dia (Kudo, 1930), Sprague, Fucuda, 1989, Hazardia Weiser, 1977, Hyalinocysta Hazard, 
Oldacre, 1975, Novothelohania Andreadis et al., 2012, Parathelohania Codreanu, 1966, 
Senomci Simakova et al., 2005, Trichoctosporea Larsson, 1994) cocTaBJunoT OT^ejibHyio 
MOHO(|)HneTHHecKyK> rpynny Ha (])H.rioreHeTHHecKOM ApeBe MHKpocnopHAHH. Poabi Ambly¬ 
ospora , Culicospora , Edhazardia , Trichoctosporea 6bijih noMemeHbi HaMH b ceM. Ambly- 
osporidae c nepecMOTpoM ero AHarH03a. 

Kjuone6bie cjiosa: MHKpocnopHAHH, yjibTpacTpyKTypa, Mop^ononw, MOJieKyjiflpHaa 
^HJioreHHH, ^(H3HeHHbie uhkjibi, KpoBococymne KOMapbi. 


KnaccHHecKHe CHCTeMbi KJiaccH(|>HKau;HH MHKpocnopHAHH ocHoeaHbi Ha 
0C06eHH0CT5IX >KH3HeHHbIX IJHKJIOB H yJIbTpaCTpyKTypHbIX XapaKTepHCTHK AO“ 

cnopoBbix CTa^HH pa3BHTHfl h 3peJibix cnop (Sprague, 1977; Weiser, 1977; 
Hcch, 1986; Sprague et al., 1992; Bopohhh, 2001). O^natco c noflBJieHHeM ho- 
bmx MOJieKyimpHO-reHeTHHecKHx mctoaob HCCJieAOBaHHfl B03HHKJia HeoGxoAH- 
MOCTb B nepeCMOTpe CHCTeMbI MHKpOCnOpHAHH H OnpeAOJieHHH 3HaHHMOCTH 
TaKcoHOMHuecKoro CTaTyca Mop4>OJiorHuecKHx h MOJieKyjuipHO-reHeTHHecKHx 
npH3HaKOB h hx cooTBeTCTBHH Apyr Apyry. 
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riepBafl MOJieKyji^pHO-(|)HJioreHeTHHecKa« cucTeMa MHKpocnopH,zjHft 6biJia 
co3^aHa Ha ocHoee ^enoHHposaHHbix b TeHGaHKe MOJieKyjiflpHbix ranjiOTHnoB 
pH6ocoMajibHOH PHK 125 bhaob (Vossbrinck, Debrunner-Vossbrinck, 2005). 
B Heft 5 ochobhhx (|)HJioreHeTHHecKHx BeTBeft MHKpocnopHAHft 6buiH crpyn- 
nHpOBaHbi b 3 KJiacca: Aquasporidia — npecHOBOAHbie (BKJHOHaeT bctbh I, II, 
V); Marinosporidia — Mopcioie, BeTBb III; Terresporidia — Ha3eMHbie, BeTBb 
IV. 3th KJiaCCbl COOTBeTCTByiOT 3K0JI0rHHeCKHM THnaM >KHB0THbIX-X035ieB 
(npeCHOBOOTblft, MOpCKOft H Ha3eMHblft) MHKpOCnOpH^Hft, CTOJHHiHX B OCHOBa- 
hhh yica3aHHbix BeTBeft. 3a pe^KHMH HCKJiiOHeHHflMH, no^aBJnnomee GojibiiiHH- 
ctbo napa3HTOB H3 Ha3eMHbix HaceKOMbix h ^pyrax Ha3eMHbix ^khbothmx pac- 
nojio^ceHbi b BeTBH IV. 

BeTBH I H II npeACTaBJieHbl MHKpOCnOpH,ZJHflMH H3 npeCHOBOAHbIX J1HHHHOK 
AByKpbiJibix h H3 paKOo6pa3Hbix. B BeTBH I HaxcMjflTCfl napa3HTbi rjiaBHbiM 06- 
pa30M H3 KpOBOCOcymnx KOMapOB ceM. Culicidae h mcjikhx paKOo6pa3Hbix 
(ceM. Daphniidae, Cyclopidae). BeTBb II npe^CTaBJieHa napa3HTaMH npecHO- 
bo^hmx ^ByKpbiJibix TaKHx ceMeftcTB, KaK Simuliidae h Psychodidae. 3,zjecb 
npocne^cHBaeTC^ TecHaa cbjhb Me>K,zty cj)HJioreHeTHHecKHM poactbom MHKpo- 
CnOpH^Hft H CHCTeMaTHHeCKHM nOJIO^CeHHeM HX npeCHOBOAHbIX X035ieB. IIOflB- 
neHHe b 3Toft rpynnHpOBKe OT^ejibHbix npe^CTaBHTejieft Ha3eMHbix MHKpocno- 
pH^Hft, OHeBH^HO, BTOpHHHOe HBJieHHe. 

B HacTO^mee BpeMfl ^aHHbie o HyKJieoTH^Hbix nocjie^OBaTejibHOCTax yua- 
ctkob reHa Manoft cy6i>e,aHHHu,bi pHbocoMajibHoft PHK (MCpPHK) MHKpocno- 
pH^Hft, HeoGxO^HMblX Jim MOJieKyJIflpHOft CHCTeMaTHKH 3THX napa3HTOB, no- 
JiyneHbl JIHLUb Jim OTHOCHTeJlbHO HeMHOTHX H3BeCTHbIX BH^OB. npH 3T0M JXJIH 
HeKOTOpbix po^OB, k npHMepy, Nosema Nageli, 1857, Vairimorpha Pilley, 
1976, Amblyospora nojiyneHbi CHKBeHCbi MHO^cecTBa 6jiH3KOpo^CTBeHHbix bh- 
#ob, Torzja KaK Jim npe^CTaBHTeneft oneHb mhothx po,aoB, yjibTpacTpyKTypHbie 
npH3HaKH KOTOpbix MoryT HMeTb ocHOBononaraiomee 3HaneHHe nun CHCTeMa- 
THKH MHKpOCnOpH^Hft, HH(|)OpMau;Hfl 0 HyKJieOTH^HblX nOCJie^OBaTeJIbHOCTflX 
ynacTKOB reHa MCpPHK OTcyTCTByeT. B cbjhh c 3thm Ba^cHoft 3a^aneft b o6jia- 
CTH HCCJie^OBaHHH MHKpOCnOpH^Hft CTaJIO HaKOnJieHHe HH(|)OpMaUHH B BH,Zje 
CHKBeHCOB reHOB MCpPHK c nocjie^yiomHM conocTaBJieHHeM ypOBHeft (J)hjio- 
reHeTHnecKoro po^CTBa h npH3HaKOB yjibTpacTpyKTypbi no bo3mo>kho 6ojib- 
uieMy HHCJiy TaKCOHOB MHKpocnopH^Hft, BKJHOHa^ KaK HOBbie, TaK h paHee onn- 
caHHbie BH^bi. 

Ha ^aHHblft MOMeHT B OTHOIIieHHH MHKpOCnOpH^Hft KpOBOCOCymHX KOMa¬ 
pOB BbinoJiHeH cpaBHHTeJibHo 6oJibmoft o6i>eM MOJieKyjiflpHo-reHeraHecKHx hc- 
cne^OBaHHft (Baker etal., 1997, 1998; Andreadis etal., 2002; Vossbrinck etal., 
2004; Vossbrinck, Debrunner-Vossbrinck, 2005; Andreadis, 2007; Simakova 
et al., 2008; Andreadis et al., 2012), BKmonafl BepH(J)HKauHK) npHHa,zyie>KHOCTH 
napa3HTOB H3 KOMapOB h Koneno# k o^HOMy snjiy co cjiomibiM >KH3HeHHbiM 
U.HKJ10M (Vossbrinck et al., 1998, 2004, 2005). O^HaKO no chx nop He npOBO^H- 
jiHCb Hccjie^oBaHra no cpaBHemno 3HaHHMOCTH MOp(|)OJiorHHecKHx h MOJieKy- 
JlflpHO-reHeTHHeCKHX TaKCOHOMHHeCKHX npH3HaKOB H CTeneHH HX KOppeJWUHH 
b CHCTeMaTHKe MOHO(|)HJieTHHecKoft rpynnbi MHKpocnopH^nft H3 KOMapOB ceM. 
Culicidae. Mbi npOBejin royneHHe nojio>KeHHfl MHKpocnopH^Hft b CHCTeMax, 
ocHOBaHHbix Ha MOp(J)OJiornHecKHx h MOJieKyji^pHo-reHeTHHecKHx npH3HaKax 
Jim 23 bh,zjob h 6 po^OB, o6Hapy>KeHHbix Ha TeppHTOpHH 3ana^Hoft CnGnpH, a 
TaK>Ke enje Jim 27 bh^ob h 12 po^OB, royneHHbix paHee ^pyrHMH aBTOpaMH. 
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y KpOBOCocymHx KOMapcm, coraacHO Hbme cymecTByiomen cncTeMe, 3ape- 
THCTpHpOBaHO 26 pOAOB MHKpOCnOpHAHH, OTHOC5UAHXCJI K 9 CeMCHCTBaM, 
6 HaAceMeftcTBaM, 3 OTp^AaM m A»yx noAKJiaccos, KJiacca Microsporea (Bopo- 
hhh, 2001). /],aHHbie no nocjieAOBaTejibHOCTflM ynacTKOB reHa MCpPHK nojiy- 
neHbi Run 15 poaob n 49 bhaob. 

CpeAn MHKpocnopn^nii, Bbi^ejieHHbix H3 KOMapOB ceM. Culicidae, cymecT- 
ByiOT pOAH (5 H3 26), onncaHHbie b HacToamee BpeMfl TOJibKO no opnrnHajibHO- 
My CTpoeHnK) cnop, KOTOpbie bo3mo>kho o6pa3yiOTCJi Jinnib b oahoh n3 cnopo- 
roHnn cjiomioro >KH3HeHHoro UHKJia othx napa3HTOB, no3TOMy OTHeceHne nx 
k KaKnM-jin6o ceMencTBaM n onpe^eneHne nono^ceHra b coBpeMeHHon cncTe- 
Me ycnoBHoe. 3to — Crepidulospora (CnMaKOBa n Ap-, 2003), CniviaKOBa 
nAp., 2004, Cristalospora XoA^caeBa, Hcch, 1989, Dimeiospora CnMaKOBa 
nAp., 2003, Tricornia Pell, Canning, 1992 b ceM. Amblyosporidae Weiser, 
1977 n Polydispyrenia Canning, Hazard, 1982 b ceM. Duboscqiidae Sprague, 
1977. 

K MOHOMOp(J)HbIM pOA^M (9 H3 26), RJ1H KOTOpbIX OnHCaH TOJibKO oahh Tnn 
cnop, othocatca: Aedispora Kiloczycki, 1997, Andreanna , Anncaliia , Crepidu¬ 
lospora , Novothelohania , Polydispyrenia , Senoma , Tricornia , Vavraia. J\ aHHbie 
no aHajin3y nocjieAOBaTejibHOCTen reHa MCpPHK nojiyneHbi ajia 5 n3 hhx (An¬ 
dreanna, Anncaliia , Novothelohania , Senoma , Vavraia ). 

B03MO)KHO, HTO HCTHHHO MOHOMOp(J)HbIMH flBJHHOTCfl Jinillb MHKpOCnO- 

pnAnn Anncaliia n Vavraia. noKa3aHO, hto npeACTaBHTejin 3thx poaob CTajin 
napa3n™pOBaTb b KOMapax ceM. Culicidae He3aBncnMO ot npeACTaBHTejien 
Apyrnx poaob, BbiAejieHHbix H3 KpOBOCocymnx KOMapOB, t. e. ohh HMeiOT He- 
3 aBncnMoe nponcxo^cACHne (Vossbrinck et al., 2004; Andreadis, 2007). Mhk- 
pocnopnAHn 3thx poaob 3apa^caiOT uihpokhh Kpyr KOMapOB-xo3aeB b ouinune 
ot npeACTaBUTenen Apyrnx poaob, KOTOpbie ncnojib3yiOT b KanecTBe xo3aeB 
1 njin 2—3 BnAa KOMapOB. KpOMe Toro, Anncaliia algerae Franzen et al., 2006 
cnocoGHa 3apa>KaTb He tojibko KpOBOCocymnx KOMapOB, ho n Apyrnx njie- 
HncTOHornx, KaK boahbix, TaK h Ha3eMHbix (nepopajibHo: Coleoptera, Diptera, 
Hemiptera, Lepidoptera; nyTeM HHBeKUHH: Decapoda, Megaloptera, Odonata, 
Orthoptera, Rodenita) (Becnel et al., 2005). 

06e MnKpocnopnAHH HMeiOT npocTbie mnHeHHbie unKJibi. 3apa^ceHne ko- 
MapOB cnopaMn nponcxoAHT nepopajibHo, KpOMe Toro, b jiaGopaTOpHbix ycjio- 
bhax Ha6jnoAajiacb BepTHKajibHaa nepeAana napa3HTa npn CKapMJinBaHnn caM- 
KaM 3pejibix cnop. B >KH3HeHHOM uHKJie othx napa3HTOB OTcy TCTBy eT Meno3, 
pa3JinHnH 3aKJHOHaiOTCfl b tom, hto y Anncaliia Ha npOTJDKeHnn Bcero >KH 3 HeH- 
Horo unKJia CTaAHH AnnJiOKapHOTHHecKne, b to BpeMJi KaK y Vavraia MOHOKa- 
pnoTnnecKne. 3HannTeJibHbie otjihhhh HaGjiiOAaiOTCJi n b yjibTpacTpyKType 
3pejibix cnop. 

YpOBeHb cxoACTBa nocJieAOBaTeJibHOCTeii Me>KAy othmh poa^mh cocraBJifl- 
eT 66.2 %. MoJieKyji^pHO-(|)HJioreHeTHHecKHH aHaJin3 noKa3aji, hto Ka)KAaji n3 

3THX MHKpOCnOpHAHH ACMOHCTpHpyeT 3HaHHTeJlbHbie TeHeTHHeCKHe OTJIHHHfl 
ot npeACTaBHTejien ocTaJibHbix poaob, nopa^aiomnx KOMapOB ceM. Culicidae. 
TaK, y pOA^ Hazardia ypOBeHb cxoACTBa nocjieAOBaTejibHOCTen c Anncaliia co- 
CTaBjnieT 65.3 %, a c Vavraia 66 T %) (cm. TaGjinuy). Anncaliia algerae Han6o- 
Jiee 6 jih3ko CBH3aHa c MHKpocnopHAHUMH H3 Ha3eMHbix HaceKOMbix: Kneallha- 
zia solenopsae (Knell, Allan, Hazard, 1977), Sokolova, Fuxa, 2008, napa3HTa 
omeHHbix MypaBbeB Solenopsis geminata (F.) n Tuhulinosema ratishonensis 
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YpoBeHb cxo^cTBa po^oB MUKpocnopH^HH (%) H3 KOMapoB ceM. Culicidae 
Ha OCHOB 3 HHH flaHHblX CeKBeHHpOBaHHfl McpPHK 


Degree ofi similarity (%) between microsporidian genera isolated 
from blood-sucking mosquitoes based on ssrDNA sequences 
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1 . Amblvospora 

_ 














2. Andreanna 

82.9 

— 













3. Anncaliia 

64.3 

66.5 

— 












4. Culicospora 

85.0 

81.0 

62.6 

— 











5. Culicosporella 

78.2 

77.3 

64.5 

76.5 

— 










6. Edhazardia 

87.2 

83.2 

65.0 

85.3 

78.5 

— 









7. Hazardia 

77.0 

82.1 

65.3 

78.0 

72.2 

77.6 

— 








8. Hyalinocysta 

79.6 

77.6 

64.4 

77.6 

82.9 

80.3 

74.2 

— 







9. Intrapredatorus 

86.7 

82.9 

63.8 

87.3 

79.0 

87.3 

77.9 

79.0 

— 






10. Novothelohania 

73.2 

76.1 

63.6 

73.4 

70.8 

72.7 

76.0 

70.0 

73.9 

— 





1 1. Parathelohania 

74.8 

78.3 

64.5 

73.3 

72.1 

75.4 

77.8 

71.9 

75.6 

85.2 

— 




12. Senoma 

76.6 

81.7 

64.7 

75.1 

73.3 

77.0 

86.9 

74.0 

77.5 

72.7 

77.0 

— 



13. Trichoctosporea 

86.1 

81.6 

64.2 

86.2 

75.1 

85.5 

76.3 

78.9 

85.9 

73.1 

73.0 

74.7 

— 


14. Vavraia 

63.9 

66.8 

66.2 

65.2 

62.9 

64.0 

66.1 

64.3 

63.3 

64.3 

65.7 

63.6 

63.5 

— 

15. Takaokaspora 

79.2 

80.8 

67.8 

79.0 

77.3 

78.9 

82.9 

77.2 

79.9 

87.4 

89.7 

80.7 

79.1 

71.7 


Franzen et al., 2005, napa3HTa Drosophila melanogaster Meigen. B cboio one- 
pe^b, Vavraia culicis Weiser, 1977 Haxo^HTCH b KJia^e, co^ep^cameH bhrli 
Trachipleistophora hominis Hollister, Canning, Weidner, Field, Kench et Mar¬ 
riott, 1996 (napa3HT nejiOBeica); a Taioice napa3HTbi pbi6 Pleistophora ovariae 
Summerfelt, Warner, 1970 h Glugea anomala Moniez 1887 (pnc. 1). 3th j\bb 
po^a c hx GjiH^caiimHMH po^CTBeHHHKaMH <J)opMHpyK>T BHeniHK)K) rpynny Ha 
(|)HJ10reHeTHHeCK0M JipCBC MHKpOCnOpH^HH KpOBOCOCymHX KOMapOB. 

TatCHM o6pa30M, see oto no^TBep^aeT TaKCOHOMHnecKyio HH^HBH^yajib- 
hoctb Ka^oro H3 othx po^OB, pacnoji03KeHHbix b pa3Hbix KJia^ax Ha (|)HJiore- 
HeTHnecKOM ,apeBe MHKpocnopH^HH, h hx He3aBHCHMoe npOHexo^eHHe (An- 
ncaliia — b KJia,a;e V, Vavraia — b III) (Vossbrinck, Debrunner-Vossbrinck, 
2005). 

MoHOTHnHHHbie po^bi Andreanna, Crepidulospora , Novothelohania h Tri¬ 
corn ia OTHeceHbi b ceM. Amblyosporidae. YcTaHOBJieHO, hto y npe^CTaBHTe- 
Jien othx po^OB MeporoHajibHbie ctb^hh ^HnnoKapHOTHnecKne, b Hanajie cno- 
poroHHH npoHexo^HT MeftoTHnecKoe ,zteJieHHe, b pe3yjibTaTe KOToporo b cno- 
po(j)opHbix ny3bipbKax, oGonoHKa KOTOpbix HMeeT npocToe MeM6paHHoe 
CTpOeHHe, B )KHpOBOM TeJie J1HHHHOK KOMBpOB (J)OpMHpyK)TC^ OKTOMCHOCnOpbl. 
OHH HMeiOT 0£HO fl^pO, MHOrOCJlOHHyiO CJlOiKHOyCTpOeHHyiO oGoJIOHKy, aHH- 
30(j)HJi5ipHyK) noji^pHyio TpyGicy, npeHMymecTBeHHO MHoronacTHbift cjio>kho- 
ycTpoeHHbiii nojmponjiacT, o6fl3aTejibHbiM KOMnoHeHTOM KOToporo cjiy^cHT 
nacTb H3 njiOTHO yjio^ceHHbix nnacTHH. MnicpocnopH^HH Bbi^ejieHbi b 3th 
po^bi Ha ocHOBaHHH OTJiHHHTeJibHbix ocoGeHHOCTeft yjibTpacTpyKTypbi Meno- 
cnop. Bepojrmo, ohh npe,zjCTaBJunoT co6oh jihuib nacTb cjio^choto noJiHMOp(|)- 
Horo >KH3HeHHoro nHKJia. /],aHHbie no HyKJieoTH^HbiM nocne^OBaTejibHOCTHM 
ynacTKOB reHa McpPHK nojiyneHbi tojibko rjik po^OB Andreanna h Novothelo- 
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Phc. 1. <J>HnoreHeTHHecKoe flpeBO, aeMOHCTpHpyiomee po^CTBeHHbie OTHOineHHH MHKpocnopH- 
Z*hh — napa3HTOB KpoBococymHX KOMapoB Ha ocHOBe nocneflOBaTejibHocTen McpPHK. 

OHJiorpaMMa noCTpoeHa mctoaom EawecoBCKoro 3aKJiioHeHj«i b nporpaMMe MrBayes. noAnep>KKa b bhtj,g 3Ha- 
hchhh HOCTepHOpHOH BepoBTHOCTH yKa3aHa fljiB Tex BeTBefi, r^e OHa cocTaBjnieT Menee 1.00. MacmTabHafl jih- 
HeftKa = 0.1 3aMeHti na caiiT. ^CnpHtiM mpiHjyroM BBmejieHU MroepocnopH^HH, codpamme Ha TeppHTOpHH 3a- 

na^HOH Ch6hph. 

Fig. 1. Phylogenetic tree showing the relationships of microsporidia, parasites of mosquitoes, based 
on ssrRNA sequence data (phylograms built according to Bayesian method to enter into MrBayes 
program. Support in the form of posterior probability values is specified for those branches where it 
does not exceed 1.00. Scale bar = 0.1 substitutions on site). 


hania — napa3HTOB Ochlerotatus caspius Pallas (Simakova et al., 2008; Andre- 
adis et al., 2012). 

CornacHo othm /jaHHbiM, Andreanna caspii Simakova et al., 2008 pacnono- 
5KeHa b oahoh KJia/ie c rpynnoS bh/job Amblvospora , a Tafoice c Culicospora 
magna (Kudo, 1921), Weiser, 1977, Edhazardia aedis (Kudo, 1930), Sprague, 
Fucuda, 1989, Intrapredatorus barri Chen et al., 1998, Culicosporella lunata 
(Hazard, Savage, 1970), Weiser, 1977 h Hyalinocysta chapmani Hazard, Oldac- 
re, 1975. O/inaKo pa3JiHHHH b nocjie^OBaTejibHocTHx yuacTKOB reHa McpPHK 
3Toro po/ja h BH^a ot nepeuHCJieHHbix TaKCOHOB cocTaBJineT b cpe^HeM 21.5 %, 
hto no3BOJi^eT paccMaTpHBaTb ero KaK caMOCTO^TejibHbiS po/j (cm. TaOjinuy). 
HecMOTpn Ha to hto Andreanna caspii BbmejieHa H3 KOMapOB Oc. caspius , OHa 
He pacnojiaraeTCH b cy6KJia,ae c MHKpocnopn^HHMH H3 KOMapoB Aedes> Ochle¬ 
rotatus , a cocTaBjineT oxzjejibHyio bctbb Ha 4>HJioreHeTHuecKOM ^peBe (pnc. 1). 
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/laHHbie no HyKJieoTn^HbiM nocjie^OBaTejibHOcraM ynacncoB reHa MCpPHK 
no^TBep)K^aK)TC^ n OTJinHHTejibHbiMH ot ocTajibHbix po^OB MOp^oJiornnecKH- 
mh npH3HaicaMH. TaK, KpynHbie CTa^nn cnoporoHnn Andreanna caspii 3aHHMa- 
K)T npaKTHHeCKH BCK) nOJIOCTb CnOpO(J)OpHbIX ny3bIpbKOB, HMefl npn 3T0M pOB- 
Hbie, He BOJiHHCTbie o6ojiohkh. Menocnopbi OBajibHbie, 6e3 mnnoB n BorHyTO- 
CTen, nojinpHan TpyGica cjia6oaHH30(|)HJiHpHaH (pnc. 2, a, cm. bkjl) (Simakova 
et al., 2008). 

riojiOKeHHe A. caspii b ocHOsaHnn (|)HJioreHeTHHecKoro ,zjpeBa npe^nojiara- 
eT paHHK)K) ^HBepreHunio MmcpocnopH^HH BCJie£ 3a paAnaunen KOMapOB no- 
Ao6ho TOMy, hto npOH3omjio c burruu Parathelohania Codreanu, 1966 y aHO- 
4>ejiecoB. 

MnKpocnopHAra Novothelohania ovalae Andreadis et al., 2012 H3 Ochlero- 
tatas caspius HanGonee 6jih3ko CBjnaHa c KJia^on, corcp seamen bh^m poaob: 
Parathelohania H3 Majiapnimbix KOMapOB (ypOBeHb cxoACTBa nocne^OBaTejib- 
HOCTen b npe^ejiax 85—86 %) (Andreadis et al., 2012) n Takaokaspora Andre¬ 
adis et al., 2013 H3 Ochlerotatus japonicus japonicus (Theobald) (ypOBeHb 
cxoACTBa nocne^OBaTejibHOCTen 87.4 %) (pnc. 1, cm. TaGjinuy). O^HaKO 3Hann- 
TejibHbie pa3JiHHH^ b nocjie^OBaTejibHOCT^x, a TaioKe ocoGemiocTH CTpoeHnn 
Menocnop AOCTaTOHHbi rjix paccMOTpeHHJi otoh MHKpocnopn^nn b KanecTBe 
OT^enbHoro po^a. OBajibHbie Menocnopbi otoh MHKpocnopHAHH HMeiOT npaK- 
TnnecKn o^HHaKOByio TOJimnHy oGojiohkh no BceMy nepHMeTpy cnopbi, xopo- 
mo pa3BHTbin nojmpHbin caK, noKphiBaiomnn TpeTb nojinponnacTa n cjia6oaHH- 
30(J)nji^pHyK) nojinpHyio Tpy6Ky (pnc. 2, 6 ) (Andreadis et al., 2012). 

TaKHM o6pa30M, HecMOTpn Ha OTcyTCTBne AaHHbix no nojiHOMy >KH3HeHHO- 
My unKJiy, ohcbhaho, hto onncaHHbie hbmh pOA*>i Andreanna n Novothelo¬ 
hania ABJunoTCfl caMOCTO^TejibHbiMH, 6jiH3KOpo,aiCTBeHHbiMn k KJia^e, co^ep- 
^cain,en bhah pOAa Amblyospora. 3to noATBep)KAaeTCfl AaHHbiMH chkbohcob 
reHOB MCpPHK n yjibTpacTpyKTypHbiMH oco6eHHOCTAMH AOcnopOBbix CTa^nn 
pa3BHTHH n Menocnop, (JjopMnpyiomnxc^ b ^cnpOBOM Tene jihhhhok KOMapOB 
Oc. caspins. 

MnKpocnopnAHn poaob Crepidulospora n Tricornia noMemeHbi b ceM. Am- 
blyosporidae TOJibKO Ha ocHOsaHnn abhhbix no yjibTpacTpyKType AOcnopOBbix 
CTa,ann pa3BHTnn n Menocnop, o6pa3yiomHxcfl b mipOBOM Tene jihhhhok. 

Hbie no >KH3HeHHOMy unKJiy h /],HK-aHajiH3y rjix othx poaob k HacTonmeMy 
BpeMeHn OTcyTCTByiOT, hto Tpe6yeT ^ajibHeiimero n3yneHnn 3 thx napa3HTOB 
Rjin onpe^eneHnn nx TaKCOHOMnnecKoro CTaTyca. 

MoHorannHHbin AHMOp(j)HbiH pOA Dimeiospora , o6pa3yK>mnn b KOHue cno- 
poroHnn A»a rana Menocnop, OTJiHHapomnxcfl MOp^onornnecKn, TaioKe orae- 
ceH b ceM. Amblyosporidae, OAHaKO, OTcyTCTBne AaHHbix no >KH3HeHHOMy uhk- 
ny n /],HK-nocjie^oBaTejibHOCTnM He no3BOJmiOT HaM b HacTonmee BpeMn toh- 
ho onpe^ennTb cncTeMaTnnecKoe nono^ceHHe otoh MnKpocnopnAHn. 

K caMOMy 6onbmoMy no HHCJiy bhaob b ceM. Amblyosporidae othochtca 
pOA Amblyospora . HyKJieoTHAHbie nocneAOBaTejibHOCTH ynacTKOB reHa 
MCpPHK, nonyneHHbie rj m 31 onncaHHoro BHAa MnKpocnopnAHn (n3 hhx 
17 bhaob Bbi^eneHbi HaMH H3 KOMapOB 3ana,ztHOH Cn6npn), yHHKanbHbi rjih 
KayKRoro burr b cpaBHeHnn c HMeiomuMHcn b TeH6aHKe AaHHbiMH. CornacHO 
aaHHbiM no yjibTpacTpyKType Menocnop H3 )KHpOBoro Tena jinnnHOK KOMapOB 
n no CHKBeHcaM reHOB MCpPHK, Ka^biii H3 bhaob ototo pOAa nMeeT yHHKanb- 
Hbie TaKCOHOMnnecKne oco6chhocth. HaMH He 6buio OTMeneHO npOTHBopennii 


289 



Phc. 2. Cnopti po^oB MiiKpocnopH^HH, o6HapyxceHHE>ix Ha TeppiiTopim 3ana^HOH Cii6npii. 
a — Andreanna , 6 — Novothelohania , « — Trichoctosporea , z — Senoma , d — Amblyospora , £ — Paratheloha- 

nia . 

Fig. 2. Spores of microsporidian genera found in Western Siberia. 


b MOp(J)OJiorHHecKHx h MOJieKyjiapHO-reHeTHHecKHx npH3HaKax ajia bhaob oto- 
ro pOAa. OHJioreHeTHHecKHH aHajiH3 nOKa3aji, hto bham pOAa Amblyospora , 
napa3HTHpyK)m;He y KOMapoB pOAOB Aedes, Ochlerotatus n Culex L., cocTaBjm- 
K)T OT^ejibHbie MOHO(|)HJieTHHecKHe rpynnbi, KaK h hx xo3aeBa. 

Hanm (J)HJioreHeTHHecKne nccjieAOBaHHJi noKa3biBaiOT, hto MOHoranHHHbie 
po^bT Culicospora , Edhazardia u Intrapredatorus Chen et al., 1998 TaK >Ke KaK 
h Trichoctosporeci Larsson, 1994, pacnojiaraiOTCfl b KJia^e c BHAaMH pOAa^mZ?- 
lyospora. 

TaK, Culicospora magna (xo3ahh — Culex restuans (Theobald)) h Intrapre¬ 
datorus barri (xo3ahh — Culex fuscanus Wiedemann) pacnojiaraiOTCfl b moho- 
(J)HJieTHHecKOH KJia^e BMecTe c ApyrHMH BHAaMH pOAa Amblyospora H3 KOMa- 
pOB pOAa Culex. B cbok) onepe^b Edhazardia aedis (xo3ahh — Aedes aegyp- 
ti L.) h Trichoctosporea pygopellita Larsson, 1994 (xo3*ihh — Oc. excrucians 
Walker) pacnojiaraiOTCfl b KJia^e c BHAaMH Amblyospora H3 KOMapoB Aedes , 
Ochlerotatus (pnc. 1). 

LloJio^ceHHe MHKpocnopn^HH Intrapredatorus barri (ceM. Amblyosporidae) 
b npe^ejiax cyGKJia^bi bhaob Amblyospora H3 KOMapoB pOAa Culex roBOpHT b 
nojib3y uejiecoo6pa3HOCTH nepeBOAa ototo b pOA Amblyospora. 3Ta mhk- 
pocnopn^ra HMeeT >KH3HeHHbiH uhkji, non™ HAeHTHHHbiH UHKJiy Amblyospora 
trinus Becnel, Sweeney, 1990, napa3HTa Culex halifaxi Theobald (Becnel, Swe¬ 
eney, 1990). Intrapredatorus barri o6pa3yeT .usa Tnna OAHOflAepHbix cnop b 
jiHHHHKax KOMapoB: Menocnopbi o6pa3yK)TCJi b pe3yjibTaTe MenoTHnecKoro jxe- 
jieHra AAep, OAHO^A^pHbie cnopbi BTOporo Tnna (jjopMHpyiOTCfl b pe3yjibTaTe 
pacxo>KAeHHfl AHnjiOKapHOTHHecKHx H^ep hoaoGho TaKOBbiM E. aedis n 
C. magna (Chen et al., 1998). TaKHM o6pa30M, OTJiHHHe ot bhaob Amblyospora 
3aKJiK>HaeTCfl b (J)opMHpOBaHHH b }khpobom Tene jihhhhok BTOporo Tnna cnop. 
HmibceH n HeH (Nilsen, Chen 2001) 3amnmajiH iio3huhk) Intrapredatorus KaK 
OTAejibHoro pOAa, ocHOBbiBaacb Ha Gojibihom KOJinnecTBe otjihhhh HyKJieoTH- 
AOB ot bhaob Amblyospora. O^HaKO cpaBHeHHe 6bijio npOBe^eHO c He6ojib- 
LLIHM KOJIHHeCTBOM BHAOB MHKpOCnOpHAHH. HaiUH HCCJieAOBaHHfl nOKa3aJIH, 
hto ypOBeHb cxoACTBa nocjieAOBaTejibHOCTeii HyKJieoTHAOB I barri c caMbiMH 
6 jiH3K0p0ACTBeHHbiMH BHAaMH pOAa Amblyospora H3 KOMapoB pOAa Culex co- 
CTaBJineT 92.7 % (c A. modestium Andreadis et ah, 2012) h 93.7 % (c A. indico- 
la Vavra et ah, 1984) (Andreadis et ah, 2012). 3th AaHHbie no3BOjnnoT HaM ne- 
pecMOTpeTb AnarH03 MOHOTHnHHHoro pOAa Intrapredatorus c bhaom Intrapre¬ 
datorus barri h nepeBecTH Intrapredatorus barri b pOA Amblyospora KaK 
Amblyospora barri comb. nov. 

Poa Trichoctosporea c THnoBbiM bhaom Trichoctosporea pygopellita , TaK^ce 
pacnojiaraiomuHCJi b KJiaAe bhaob Amblyospora , 6bui onncaH JIapccoHOM 
(Larsson, 1994) H3 >KHpOBoro Tejia jihhhhok KOMapoB Aedes vexans Meigen. 
3th MHKpocnopHAHH o6pa3yK)T Amblyospora- noAobHbie Meftocnopbi, ho 3K30- 
cnopa 3thx napa3HTOB HMeeT (JmOpHJijnipHbie «xboctbi», a nojiaponjiacT cocto- 
ht H3 AByx nacTen: nJiacTHHnaTOH h Be3HKyjiapHOH. J\ narH03 pOAa 6a3HpoBaji- 
Cfl Ha CBeTO- H 3JieKTp0HH0-MHKp0CK0nHHeCKHX OnHCaHHflX, HaJIHHHH (|)H6pHJI- 
jiHpHoro ceKpeTa b cnopO(|)OpHbix ny3bipbKax h «XBOCTax» 3pejibix cnop 
(pnc. 2, s). Ha MOMeHT onncaHHJi AaHHbie o nocjieAOBaTejibHOcrax ,H,HK rjih 
(^HJioreHeTHnecKHx cpaBHeHHH OTcyTCTBOBaJin. /],ajibHeHmHe HCCJieAOBaHra 
(CnMaKOBa, naHKOBa, 2005; Andreadis etah, 2012) noKa3ajm, hto noAodHbie 
«xBOCTbi» (HHorAa cJia6o BbipajKeHHbie) o6pa3yiOTCJi eii^e y HecKOJibKHx bhaob 
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pojxa Amblyospora (A. bakcharia Andreadis et al., 2012, A. kazankia Andreadis 
et al., 2012, A. mocrushinia Andreadis et al., 2012, A. rugosa CmviaKOBa, riaH- 
Koea, 2005, A. timirasia Andreadis etal., 2012 H3 pa3JiHHHbix bhaob KOMa- 
pOB-xo35ieB: Ochlerotatus excrucians , Oc. diantaeus Howard, Dyar et Knab, 
Oc. punctor Kirby, Oc. cataphylla Dyar, Ae. cinereus Meigen cooTBeTCTBeHHO. 
HaMH 6biJin nojiyneHbi CHKBeHCbi reHOB MCpPHK rjix othx bhaob, AOKa3biBaio- 
mne, hto Bee ohh pacnojiojKeHbi b KJia^e bhaob pOAa Amblyospora. Bhabi 
A. bakcharia , A. kazankia , A. mocmshinia , A. rugosa pacnojio^ceHbi b oahoh 
cy6KJia^e c Trichoctosporea pygopellita (yposeHb cxoACTBa nocjieAOBaTejibHO- 
CTeii b npe^ejiax ot 88.7 ao 89.4 %) (pnc. 1) (Andreadis et al., 2012). 

KpOMe Toro, AJifl Trichoctosporea pygopellita HaMH ycTaHOBJieHO HajiHHHe, 
BO-nepBbix, noTeHUHajibHbix npOMe^cyTOHHbix xo3aeB — 3to Acanthocyclops 
reductus Chappuis, BO-BTOpbix, TpaHCOBapnajibHOH nepeAann b >KH3HeHHOM u,hk- 
Jie. 3t0 TOBOpHT O TOM, HTO AaHHbie MHKpOCnOpHAHH HMeiOT )KH3HeHHbI H U.HKJI, 
HAeHTHHHbiii cjiomiOMy uHKJiy pOAa Amblyospora (CnMaKOBa h Ap., 2011). 

TaKHM o6pa30M, nojiyneHHbie HaMH AaHHbie ABJiaiOTCfl ocHOBaHHeM jxnn ne- 
peMemeHHH pOAa Trichoctosporea H3 ceM. Thelohaniidae b ceM. Amblyospori- 
dae h coxpaHeHH^ ero CTaTyca b KanecTse OTAejibHoro pOAa Ha ocHOBaHHH TaK- 
COHOMHHeCKHX OCoSeHHOCTeH Meftocnop (HajiHHHe (J)H6pHJlJl^pHbIX «XBOCTOB» 
3K30cnopbi, AByxnacTHoro nojwponjiacTa, cocTO^mero H3 roiacTHHHaTOH h Be- 
3HKyji5ipHOH nacTH, HajiHHHe (J)H6pHJiJHipHoro ceKpeTa b cnopO(J)OpHbix ny3bi- 
pbKax, coAep^caniiHx cnopOHTbi h cnopobjiacTbi) (pHC. 2, #), a TaioKe c yneTOM 
6jih3koto reHeTHnecKoro pOACTBa «xBOCTaTbix» bhaob Amblyospora. 3to AaeT 
HaM ocHOBaHHe Rjin nepeMememni bhaob A. bakcharia , A. kazankia , A. mocru¬ 
shinia h A. rugosa b pOA Trichoctosporea KaK Trichoctosporea bakcharia 
comb, nov., T. kazankia comb, nov., T mocrushinia comb. nov. h T. rugosa 
comb. nov. cootbctctbchho. 

Culicospora magna h Edhazardia aedis (ceM. Culicosporidae), pacnojio- 
^ceHHbie b KJiaAe bhaob Amblyospora , HMeiOT )KH3HeHHbie uhkjibi, OTJiHHHbie ot 
UHKJ iOB pa3BHTHfl MHKpocnopHAHH pOAa Amblyospora. Ohh He Hy>KAaiOTCfl b 
npOMe^cyTOHHbix xo3^esax h He o6pa3yiOT (J)yHKUHOHajibHbie Meirocnopbi 
(. E. aedis (JiopMHpyeT abopTHBHbie Meiiocnopbi). 

/Ipyroe OTJiHHHe C. magna h E. aedis 3aKJiiOHaeTCfl b tom, hto y hhx b pe- 
3yJlbTaTe paCXO>KACHHfl ^A^p AHnJIOKapHOTHHeCKHX CTaAHH MepOTOHHH (J)Op- 
MHpyiOTCH OAHOflAepHbie jiaHueTOBHAHbie cnopbi, KOTOpbie nepopajibHO nepe- 
AaiOTCH jiHHHHKaM KOMapOB. B to BpeMfl KaK y bhaob Amblyospora b pe3yjibTa- 
Te MefioTHHecKoro Renemin flAep AunjiOKapHOTHHecKHx ctbahh (JiopMHpyiOTOi 
Menocnopbi, HHBa3HOHHbie a™ npOMe^cyTOHHbix xo3aeB KonenoA, b KOTOpbix 
o6pa3yK>TCH OAHO^AepHbie cnopbi (Becnel, 1994). 

3th ABa pOAa pacnojiaraiOTCfl b pa3Hbix cy6KJiaAax. C. magna c MHKpocno- 
Phahhmh H3 KOMapOB pOAa Culex , a E. aedis — c BHAaMH H3 KOMapOB Aedes , 
Ochlerotatus cooTBeTCTBeHHO. YposeHb cxoACTBa nocjieAOBaTejibHOCTeir Me^c- 
Ay hhmh cocTaBJi^eT 85.3 %, a c 6jiH^caiimHMH pOACTBeHHHKaMH, BHAaMH Am¬ 
blyospora b npeAejiax 85.0—87.2 %, hto no3BOJmeT HaM paccMaTpHBaTb hx 
KaK caMOCTOATejibHbie poabi, h c yneTOM <|)HJioreHeTHHecKoro pOACTBa AaeT 
ocHOBaHHe am hx nepeMemeHHA H3 ceM. Culicosporidae b ceM. Amblyospori- 
dae (pnc. 1; cm. Ta6jiHuy). 

MoHOTHnHHHbie nojiHMOp(J)Hbie 6jiH3KOpOACTBeHHbie poabi Hyalinocysta h 
Culicosporella pOACTBeHHbi pOAy Amblyospora (ypOBeHb cxoACTBa nocjieAOBa- 
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TejibHOCTefi Amblyospora c Hyalinocysta 79.2 %, c Culicosporella 78.2 %) (cm. 
Ta6jiHu,y). Ho ohh hmciot AOCTaTOHHO otjihhhh (b MOp(|)OJiorHH, MOJieKyjinp- 
HOH 6 hOJIOTHH H B >KH3HeHHbIX UHKJiax) RJ1X oGoCHOBaHHH HX TaKCOHOMHHCCKO¬ 
TO CTaTyca KaK BajiHAHbix pOAOB (Andreadis, Vossbrinck, 2002; Andreadis, 
2007). 

TaK, Hyalinocysta OTJinnaeTCH ot Amblyospora OTcyTCTBHeM b ^ch3hchhom 
UHKJ ie cnoporoHHH c o6pa30BamieM ^By^epHbix cnop bo B3pocjibix caMKax h, 
cjiea,OBaTejibHO, TpaHCOBapnajibHOH nepeuann. EjiH^amiiHH po^ctbchhhk otoh 
MHK pocnopHAHH — pOA Culicosporella (ypOBeHb cxoACTBa nocjieAOBaTejibHO- 
CTefi Me^cAy hhmh 82.9 %) (cm. TaGjinuy). AHajiH3 HyKJieoraAHbix nocjieAOBa- 
TejibHOCTeft ynacTKOB reHa MCpPHK no3BOJifleT npeAnojiomiTb, hto npoueccu 
pa3BHTHH, BeAymHe k 3apa>KeHHK) hhhhhkob, h TpaHCOBapHajibHan nepeAana y 
Hyalinocysta yTpaneHbi btophhho, nocKOJibKy ohh npncyTCTByiOT y Bcex Apy- 
thx 6jiH3KOpOACTBeHHbix pOAOB ( Amblyospora , Edhazardia , Culicosporella h 
Culicospora ), BKjnonafl cecTpHHCKyio rpynny bhaob pOAa Parathelohania (An¬ 
dreadis, 2007). 

Otjihhhh Cidicosporella ot Amblyospora 3aKJHOHaK)TCH b tom, hto y Culi¬ 
cosporella b 3apa>KeHHbix nyTeM TpaHCOBapnajibHOH nepeAanH jiHHHHKax ko- 
MapOB (J)opMHpyK)TCH OAHOBpeMeHHO ABa THna cnop: AByjiACpHbie jiaHueTO- 
BHAHbie cnopbi, OTBeTCTBeHHbie 3a ropraoHTajibHyio nepeAany, h HenHBa3HOH- 
Hbie Mefiocnopbi (Becnel, Fucuda, 1991). 

CjieAOBaTejibHO, >KH3HeHHbie uhkjibi Cidicospora , Cidicosporella h Edha¬ 
zardia cxoahm c TaKOBbiMH pOAa Amblyospora , BKjnonaH TpaHCOBapnajibHyio 
nepeAany, ho y AaHHbix pOAOB OTcyTCTByiOT <J)yHKUHOHajibHbie Menocnopbi n 
noTpeGHOCTb b npOMencyTOHHbix xo3neBax — KonenoAax (Hazard et al., 1984; 
Becnel etal., 1987, 1989; Becnel, Fukuda, 1991; Becnel, 1994). 

BepOHTHO, hto yTpaTa npOMejKyTOHHbix xo3Hes — hh3hihx paKOo6pa3Hbix 
b >KH3HeHHOM UHKJie Tpex pOAOB (Culicospora, Culicosporella h Edhazardia ), 
TaK nee KaK h yTpaTa TpaHCOBapnajibHOH nepeAanH b >KH3HeHHOM UHKJie poAa 
Hyalinocysta , othochtch k btophhho npHoGpeTeHHbiM npH3HaKaM (Vossbrinck 
et al., 2004; Andreadis, 2007). 

TaKHM o6pa30M, Harnn (J)HJioreHeTHnecKHe HCCJieAOBaHHH noKa3biBaK>T, hto 
pa3JiHHHH b HCH3HeHHbix UHKJiax tbkhx napa 3 HTOB KaK Amblyospora , Cidico¬ 
spora, Edhazardia , Hyalinocysta , no MOJieKyjinpHbiM AaHHbiM npeACTaBJuno- 
luhm 6jiH3KOpOACTBeHHbie (J)opMbi, CKOpee Bcero, npeACTaBjnnoT aAanTaunH 
napa3HTOB k HaceKOMOMy-xo3HHHy h k cpeue ero oGHTaHHH ajih yBejinneHHH 
BepOHTHOCTH BCTpeHH napa3HTa c xo3hhhom n pa3BHTHH b HeM (HanpHMep, K 
pa3o6rueHHK) MecT obnTaHHH ochobhbix h npOMencyTOHHbix xo3neB, 3acTaBHB- 
HieMy MHKpOCnOpHAHH npOXOAHTb Becb UHKJI TOJIbKO B OAHOM H3 X03fleB) (Vo- 

ssbrinck et al., 2004; Andreadis, 2007; Andreadis et al., 2012). 

BepOHTHO, HTO pOABI MHKpOCnOpHAHH, HMeiOHJHe CJIO)KHbie )KH3HeHHbie 
UHKJibi co CMeHon xo3HeB, npeACTaBjiHiOT co6oh HanGojiee ApoBHne (jiopMbi. 
nocKOJibKy paKOo6pa3Hbie — oto apobhhh b obojhouhohhom njiaHe rpyn- 
na HJieHHCTOHOTHX, MHKpocnopHAHH paKOo6pa3Hbix Ha onpeAejieHHOM OTane 
obojhouhohhoto pa3BHTHH motjih HanaTb 3apa)KaTb KOMapoB h npHcnoco6HTb- 
Cfl K pa3BHTHTO B HHX. YHHTblBafl COBnaACHHe MeCT 006 HTaHHH JIHHHHOK KOMa- 
pOB h KonenoA, hx 3apanceHHe MHKpocnopHAHHMH Apyr ot Apyra 6 bijio BnojiHe 
3aKOHOMepHbiM (Vossbrinck etal., 2004; Andreadis, 2007; Andreadis etal., 
2012 ). 
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Bimbi po^OB Senoma , Hazardia , Parathelohania , Takaokaspora h Novothe- 
lohattia othocjitcji k pa3HbiM ceMeftcTBaM, 3apa)KaioT pa3Hbix xo3aeB, ho abjia- 
iotcji po^CTBeHHbiMH rpynnaMH. TaK, npe^CTaBirrejiH po^OB Senoma h Para¬ 
thelohania — napa3HTbi KOMapOB pOM Anopheles; Hazardia milleri — napa- 
3ht po^a Culex; a Takaokaspora h Novothelohania — napa3HTbi KOMapOB 
po^a Ochlerotatus. 

MHKpocnopH^HH po^OB Hazardia h Senoma pacnojiaraiOTCJi b OT^ejibHOH 
cy6KJia,zje c napa3HTaMH H3 hh3uihx paicoo6pa3Hbix (pHC. 1). EjiH>KaHmHH po jx- 
CTBeHHHK Senoma globulifera (Simakova et al., 2005) — Binucleata daphniae 
Refardt et al., 2008, napa3HT panKa Daphnia magna Straus (ypOBeHb cxo^CTBa 
nocjieAOBaTejibHOCTeii Me^y hhmh 96.9 %) (Refardt et al., 2008). OAHaKO 3 th 
MHK pocnopH^HH Kap^HHajibHO OTJiHHaiOTCfl jxpyr ot jx pyra no MOp(|)OJiorHH ao- 
cnopOBbix CTa^HH pa3BHTHJi h 3pejibix cnop (Simakova etal., 2005; Refardt 
et al., 2008). llocKOJibKy Ha ^aHHOM 3Tane HCCJieaoBaHHH mbi He 3HaeM nojiHbin 
)KH3HeHHbiH ijhkji Senoma globulifera , mbi MO^ceM jihuib npe,zjnojiO)KHTb, hto 
Binucleata daphniae — 3to o^Ha H3 cnoporoHHH cno^cHoro >KH3HeHHoro u;hk- 
na Senoma , rjxe b KanecTBe npOMe^cyTOHHbix xo3aeB MoryT BbiCTynaTB panKH 
Daphnia magna. 

rioMHMO 3Toro b o^hoh cy6KJia,a;e c Hazardia h Senoma pacnoJiaraeTca eiue 
HeCKOJlbKO 6jlH3KOpO,aCTBeHHBIX BUJXOB MHKpOCnOpH^HH H3 HH3IHHX paK 006 - 

pa3Hbix. 3to Berwaldia schaefernai Vavra, Larsson, 1994, Larssonia obtusa 
Bn^TMaH, CoKOJiOBa, 1994, Gurleya daphniae Friedrich etal., 1996, Gurleya 
vavrai Green, 1974 — napa3HTBi jxb^huu, a TaioKe Marssoniella elegans Vavra 
et al., 2005 — napa3HT panKOB Cyclops vicinus Uljanin. Bepojrrao, 3th BH^bi 
HMeioT o6mero npe^Ka, ojxhu hotomkh ocTajiHCb napa3HTHpOBaTB b paicoo6- 
pa3Hbix, a Apyrne 3aBoeBajiH KOMapOB. TaKoe 6jiH3Koe (JmjioreHeTHHecKoe pojx- 
CTBO 3THX napa3HTOB H3 KOMapOB H HH3IHHX paK006pa3HBIX em^ pa3 nO£TBep)K- 
^aeT npe^noJio>KeHHe, hto MHKpocnopH,ztHH Kposococymux KOMapOB npon- 
30IHJ1H OT MHKpOCnOpH^HH paK006pa3HBIX. 

YpOBeHb cxo^CTBa nocjie^OBaTejibHOCTeii uevKjxy po,ztaMH Hazardia h Seno¬ 
ma cocTaBjnieT 86.9 %, hto no3BOJuieT paccMaTpHBaTb hx KaK OT^enbHbie po^bi 
(cm. Ta6jiHu;y; pnc. 1). MnKpocnopH^HH po,zta Hazardia — ,zjHMOp(|)Hbie. B jkh- 
PObom Tejie jihhhhok o6pa3yeTca jxbb THna cnop. /],Byfl,ztepHbie cnopbi HMeioT 
TOJICTyK) 3K30Cn0py, HTO CXOtfHO C pa3pOCUieilC^ 3K30CnOpOH MHKpOCnOpH,ZI,HH 
po,zja Senoma (pnc. 2, ^). 

no MOp(J)OJ!OrHHeCKHM H TaKCOHOMHHeCKHM npH3HaKaM H 0 C 06 eHH 0 CTflM 
itHKJia pa3BHTHH Senoma 6buia OTHeceHa b ceM. Nosematidae cobmcctho c po- 
jxom Anncaliia . Y 3thx MHKpocnopH^Hii ^HnjioKapHOTHnecKHH jmepHbin anna- 
paT xapaKTepeH jxjm CTa^nii h cnop Ha npOTfl}KeHHH Bcero >KH3HeHHoro ijHKJia, 
Meno3 OTcyTCTByeT. Y Anncaliia u;HTonjia3MaTHHecKafl MeM6paHa CTa^nfi no- 
KpbiTa cjioeM tohkhx TpyGoneK b OTJiHHHe ot Senoma. CnoporoHHfl npOTeKaeT 
b Henocpe^CTBeHHOM KOHTaKTe c u;HTonjia3MOH KJieTKH xo3^HHa 6e3 o6pa30Ba- 
hha cnopo(J)opHoro ny3bipbKa. Cnopbi npeHMymecTBeHHO OBajibHbie c tojictoh 
3H^ocnopOH, ^ByxnacTHbiM noJiaponjiacTOM h H30<|)HJiflpHOH nojwpHOH Tpy6- 
koh. Y Senoma cnopbi ocTaiOTca coe^HHeHHbiMH BMecTe pa3pacTaHHeM 3K30- 
cnopbi, y Anncaliia jie^caT o^hhohho. CymecTBeHHO pa3JiHHaeTCfl y hhx h 
CT poeHHe nojiaponjiacTOB (y Anncaliia ^ByxnacTHbiH, y Senoma o^HonacTHbiii 
njiacTHHHaTbm). /!,HK-aHajiH3 TaK^ce noKa3an, hto 3th MHKpocnopH^HH He 
6jiH3KOpo^CTBeHHbi h Haxo^flTca ^ajieKO apyr ot £pyra Ha (JmjioreHeTHHecKOM 


293 


ApeBe (ypoeeHb cxoACTBa nocjie^OBaTejibHOCTeii 64.7 %) (cm. Ta 6 jiHuy). Ta- 
KHM 06pa30M, nOMemeHHe 3THX pOAOB B OAHO CeMeHCTBO M 0 p(|) 0 J 10 rHHeCK 0 H 
CHCTeMbI 6 bIJ 10 3aKOHOMepHbIM, HO no MOJieKyJI^pHblM AaHHbIM B (|)HJ 10 reHeTH- 
necKOH CHCTeMe ohh HaxoAflTca b pa3Hbix KJiaAax h He abjuuotcji 6jih3kopoact- 
BeHHblMH. 

Bhah poaob Parathelohania , Takaokaspora h Novothelohania cocTaBJunoT 
OTAejibHyK) cy 6 KJiaAy Ha (JmjioreHeTHnecKOM Apese MHKpocnopHAHH H3 KpOBO- 
cocymnx KOMapOB h hbjihk)tch pOACTBeHHbiMH rpynnaMH. Bhah pOAa Para¬ 
thelohania — napa3HTbi MajwpHHHbix KOMapOB, a Takaokaspora h Novothelo¬ 
hania — KOMapOB pOAa Ochlerotatus. YpOBeHb cxoACTBa nocjieAOBaTejibHO- 
CTefi Parathelohania c Novothelohania cocTaBJiaeT 85.2 %, a c Takaokaspora 
89.7 %, ypOBeHb cxoACTBa nocjieAOBaTejibHOCTeii Takaokaspora c Novothelo¬ 
hania — 87.4 % (cm. TaGjinuy). 

MnKpocnopHAHH pOAa Parathelohania HMeiOT Amblyospora-nojxo6Hhie 
TpHMOp4>Hbie ^CH3HeHHbie UHKJlbl CO CMeHOH X03HCB, C HCn0Jlb30BaHHCM B Ka- 
necTBe npOMe^cyTOHHbix xo3aeB KonenoA, HajiHnneM BepTmcajibHOH h ropH- 
30HTajibH0H nepeAanH. Otjihhha 3aKJHOHaK)TCJi b MOp^OJionm Meftocnop, pa3- 
BHBawmHxcH b mipOBOM Tene jihhhhok KOMapOB. Menocnopbi pOAa Amblyos- 
pora HMeiOT flHueBHAHyio (J)opMy c bojihhctoh 3K30cnopoii, nojwponjiacT ot 
npocToro miacTHHHaToro ao TpexnacTHoro, hhcjio bhtkob aHH30(|)HJi5ipH0H no- 
jiflpHOH TpyGKH MO^ceT BapbHpOBaTb ot 5 y A. criniferis Garcia, Becnel, 1994, 
A. urski CnMaKOBa, llaHKOBa, 2005 ao 20 y A. mavlakevia Andreadis et al., 
2012 (pHC. 2, d). B cbok) onepeAt* Menocnopbi pOAa Parathelohania HMeiOT 
yHHKanbHyK) (|)0pMy cnop, TOJiCTaa TpexcjiOHHaa oGojiOHKa, cocToamaa H3 3 k- 
30-, cy63K30- h 3HAOcnopbi, o6pa3yeT xapaKTepHbie BbiCTynbi Ha 3aAHeM nojno- 
ce h niHnbi Ha nepeAHeM h 3aAHeM nojnocax, a TaK>Ke CKJiaAKH Ha 6 okobhx 
CTO pOHax cnop. FlojniponjiacT, KaK npaBHJio, TpexnacTHbiH, oSjnaTejibHbiM 
KOMnoHeHTOM KOTOporo cny^cHT njiacTHHnaTa^ nacTb. Ylojmpnan TpySKa aHH- 
30(j)HJiHpHa>i c HeGojibiiiHM KOJiHnecTBOM bhtkob (npeHMymecTBeHHO 5 —6, 
MaKCHMyM 9 y P, evanase Garcia, Becnel, 1994) (pHC. 2, e). 

Bhah 3toto pOAa cocTaBJunoT OTAejibHyio MOHO(J)HJieTHHecKyK) rpynny 
Ha (|)HJioreHeTHHecKOM ApeBe MHKpocnopHAHH H3 KOMapOB ceM. Culicidae n 
Hcnojib3yK)T b KanecTBe ochobhbix xo3aeB MajiapHHHbix KOMapOB (noA- 
ceM. Anophelinae), KOTOpbie paccMaTpHBaiOTCfl KaK pOACTBeHHaa rpynna KyjiH- 
Uhh (noAceM. Culicinae) (pnc. 1). 

MHKpocnopHAHH Takaokaspora nipponicus Andreadis et al., 2013 H3 KOMa- 
pOB Ochlerotatus japonicus japonicus HMeiOT )KH3HeHHbiH uhkji, otjihhhmh ot 
BbimeynoMHHyTbix. B TaKOM uHKJie o6^3aTejibHO HajiHHHe nepopajibHoft h 
TpaHcoBapnajibHOH nepeAan, A»yx cnoporoHHH c o6pa30BaHneM MOp^OJiorn- 
necKH h (J)yHKu,HOHajibHO pa3JiHHHbix cnop. npOMe^cyTOHHbie xo3aeBa OTcyTCT- 
ByiOT, a 6 opTHBHbie Menocnopbi TaK^ce He o6pa3yiOTCJi (Andreadis et al., 2013). 
Cnopbi, o6pa3yH3LAHec^ b ^cnpOBOM Tene jihhhhok KOMapOB, no yjibTpacTpyK- 
Type cxoahh co cnopaMH, o6pa3yiomHMHCfl b KonenoAax — npOMOKyTOHHbix 
xo3neBax MHKpocnopHAHH pOAa Amblyospora ((J>opMa cnop KOHnnecKaa, 060 - 
JiOHKa TOHKaH, noJi^ponjiacT KpynHOKaMepHbiii, noJiapHaa Tpy 6 Ka H30(|)HJi^p- 
Haa (Andreadis et al., 2013)). CueAOBaTeJibHo, corjiacHo AaHHbiM no MOp(|)OJio- 
thh h /],HK-aHajiH3y, Ka^cAHH H3 6jiH3KOpOACTBeHHbix poaob Parathelohania , 
Takaokaspora h Novothelohania ABJiaeTca caMOCTO^TejibHbiM BajiHAHbiM po- 

AOM. 
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TaKHM o6pa30M, Ha ocHOBaHHH nojiyneHHbix HaMH ^aHHtix no MOp(|)OJio- 
thh, >KH3HeHHMM u,HKJiaM h MOJieKyjiHpHOH (|)HJioreHHH mm nepecMOTpejiH 
AHarH03 ceM. Amblyosporidae h bkjiiohhjih b Hero cneAyiomHe 6 jih3kopo,zi,ct- 
BCHHbie po^bi: Amblyospora , Culicospora , Edhazardia , Trichoctosporea. 


CeM. Amblyosporidae Weiser, 1977 

Pa3BHTHe napa3HTa nponcxo^HT c o6pa30BaHneM 2—3 MOp(|)OJiorHHecKH h 
(J) yHKUHOHajibHO pa3JiHHHbix THnoB cnop h c B03M0)KHbiM ynacraeM npOMe^cy- 
tohhmx xo3^es — Koneno,zi;. B >KH3HeHHOM uHKJie o6fl3aTejibHO HajiHHne Meiio- 
3a, KOTOpblH y GoJlbLLIHHCTBa pO^OB npOHCXO^HT BO BpeMJI OKTOCnOpo6jia- 
CTHnecKOH cnoporoHHH c o6pa30BaHHeM Meftocnop, nonoBoro npouecca h 
T paHCOBapnajibHOH nepe^ann. B ochobhom xo3«HHe (|)0pMHpyiOTCfl cnopbi 
1—2 THnoB: Menocnopbi c xoporno pa3BHTbiM annapaTOM 3KCTpy3HH, aHH30- 
(J)hji^phoh noji^pHOH TpyGKOH h npeHMymecTBeHHO MHoronacTHbiM nojwpo- 
nnacTOM, o6^3aTejibHbiM KOMnoHeHTOM KOTOporo cjiy>KHT nacTb H3 njiOTHO- 
yno^ceHHbix njiacTHH; h/hjih jiaHueTOBH^HO-rpymeBH^Hbie OAHOJiAepHbie cno¬ 
pbi c tohkoh oGojiohkoh, KpynHOKaMepHbiM non^ponjiacTOM h h30(J)hji^phoh 
noji^pHOH TpyGKOH. OGpa30BaHHe othx cnop npHBO,zjHT k raGejin xo 3 ^HHa. Bo 
B3pOCJIOM X03^HHe (|)OpMHpyK)TCfl O^HHOHHbie ^HnJIOKapHOTHHeCKHe TOHKO- 
CTeHHbie cnopbi C H30(J)HJHIpH0H nOJIHpHOH TpyGKOH, OTBeTCTBeHHbie 3a TpaHC- 
OBapnajibHyio nepe^any. B npOMe^cyTOHHOM xo3flHHe o6pa3yiOTOi OAHO^mep- 
Hbie naHireTOBH^Hbie cnopbi c KpynHOKaMepHbiM nojmponjiacTOM h H30(|)HJi^p- 
HOH nOJI^pHOH TpyGKOH. Pa3JIHHHH B HyKJieOTH^HblX nOCJie,ZIiOBaTeJIbHOCT5IX 
ynacTKOB reHa MCpPHK b npe^ejiax 10—15 % (cm. TaGjiHuy). 

Poam OTJiHnaiOTOi no ^cH 3 HeHHbiM ujHKJiaM h yjibTpacTpyKType cnop, (J)op- 
MHpyiOmHXCH B )KHpOBOM TeJie JIHHHHOK KOMapOB. 


Po^bi Amblyospora , Culicospora , Edhazardia , Trichoctosporea 

Ha ceroOTfliiiHeM 3Tane HCCJie^OBaHHH ^OBOJibHO cjio^cho oraec™ k KaKO- 
My-jin6o ceMencTBy TaKHe po^bi, KaK Andreanna , Culicosporella , Hazardia , 
Hyalinocysta , Novothelohania , Parathelohania , Senoma . FlocKOJibKy b HacTOfl- 
mee BpeMJi Mbi HMeeM ^aHHbie no HeGojibtuoMy HHCJiy bh^ob, fljia MHornx H3 
KOTOpbIX He H3BeCTHbI nOJIHbie >KH3HeHHbie UHKJIbl, TO BnOJIHe BepOHTHO, HTO B 
^ajibHenineM c HaKonjieHneM ^aHHbix paHr ceM. Amblyosporidae 6yzjeT noBbi- 
meH ro OTpH^a c BbmejieHneM b HeM HecKOJibKnx caMOCTOjrrejibHbix ceMencTB 
n BKJHoneHHeM b Hero BbimenepeHHCJieHHbix po^os n, bo3mo>kho, HeKOTOpbix 

pO£OB - napa3HTOB HH3UIHX paK006pa3HbIX, 6jIH3KOpO,aCTBeHHbIX K MHKpO- 

cnopn^HHM KOMapOB ceM. Culicidae. 

CpaBHHTeJIbHblH aHaJIH3 yJTbTpaCTpyKTypbl cnop MHKpOCnOpH,ZJHH H3 KOMa¬ 
pOB ceM. Culicidae noKa3aJi, hto HaHGoJiee npHMHTHBHbie (jjopMbi MHKpo- 
cnopn^HH KpOBOCocymux KOMapOB o6pa3yiOT cnopbi c npocTO ycTpoeHHbiM 
annapaTOM 3KCTpy3nn n tohkoh oGojiohkoh. YflJiHHeHHe nepno^a bo3mo)khmx 
KOHTaKTOB napa3HTa c xo3ahhom b bo^hoh cpe^e ^ocTHrajiocb nyTeM (|)opMH- 
poBaHHH y cnop tojictbix MHorocjioiiHbix oGojioneK, HMeiomwx CKJia^KH, 
UIHnbl, BblpOCTbl, «XBOCTbI», a TaK^Ce xoporno pa3BHTbIH MyKOKaJIHKC, nOBbl- 
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uiawmHe njiasynecTb cnop h no3BOJunomHe hm coxpamiTb >KH3Hecnoco6HOCTb 
b OKpy)KaK)meH cpe^e b cjiynae nepecbixaHHH BOAoeMa (pnc. 2). 

rioHBJieHHe TOJiCTbix o6ojiohck, cnocoGHbix BbiAep^caTb BbicoKoe BHyTpH- 
cnopOBoe AaBJieHHe, o6ycjiOBHJio AajibHeiimee pa3BHTHe annapaTa 3KCTpy3HH. 
Oho 3aKJiK)Hajiocb b yrniomemm KaMep nojiapomiacTa (3to 3kohomhjio MecTO 
AJifl pa3Mem,eHra Gojibiuero HHCJia miacTHH) h noflBJieHHH ajihhhmx aHH30(J)H- 
ji^pHbix nojiflpHbix Tpy6oK (pnc. 2, d). 

TaK, cnopbi MHKpocnopHAHH KpOBOCOcymHX KOMapOB poaob Amblyospora , 
Duboscqia Perez, 1908, Hyalinocysta, Parathelohania , (J)opMHpyK>mHec^ b 
npOMe)KyTOHHbix xo3aeBax — KonenoAax h nepeAaiomHecji ropH30HTajibHO 
JIHHHHKaM KOMapOB, HMeiOT OTHOCHTeJIbHO npOCTOe CTpOeHHe. OGoJIOHKa cnop 
TOHKaa, noji^ponjiacT KpynHOKaMepHbiii (rejiHKOHAajibHbin), nojuipHaji Tpy6Ka 
H30(J)HJIflpHaJI. 

Cnopbi nojinMOp(J)Hbix pOAOB MHKpocnopHAHH (. Edhazardia , Culicospora , 
Culicosporella , Hazardia , Takaokaspora ), cnoco6Hbie 3 apa^caTb jihhhhok ko- 
MapOB nepopaubHO n (JjopMnpyiomnecH b nac™ 5KH3HeHHoro ijHKJia, npoxoAfl- 
mero b jinHHHKax, TaK^ce npocTO 0praHH30BaHbi. Ohh hmciot TOHKyio o6ojioh- 
Ky, KpynHOKaMepHbin nojraponjiacT n H30<])HjnipHyK) noJiflpHyio Tpy6Ky. 

Menocnopbi cjio>kho ycTpoeHbi (pnc. 2, a — e , d , e). Ohh HMeiOT npenMyme- 
CTBeHHO TOJICTyK) MHOTOCJIOHHyiO 3K30Cn0py, JinGo xopomo pa3BHTbin MyKO- 
KannKc; MHoronacTHbin nojwponjiacT, pacnono)KeHHbin no Been AJiHHe nojwp- 
hoh TpyGKH, o6>i3aTejibHbiM KOMnoHeHTOM KOTOporo cjiy>KHT nacTb n3 njiOTHO- 
yno^ceHHbix jiaMejui; aHH30(|)HJiflpHyK) nojwpHyio TpyGKy. HHTeHCHBHOCTb 
3apa^ceHHM jihhhhok oGbihho BbicoKaa, b ka)kaoh o6pa3yeTca Gojibinoe kojih- 
necTBO cnop, TaK KaK 3apa^caeTCH Bee vKuposoe Tejio cerMeHTOB rpy^n n 
GpioniKa. JIhhhhkh nornGaiOT, BbiCBo6o)KAafl cnopbi b OKpy^Kaiomyio epe^y. 
Bonee cjio^cHoe CTpoeHne Menocnop, <|)0pMHpyK)iii;Hxcji b )khpobom Tene jihhh¬ 
hok KOMapOB, MO>KeT paccMaTpHBaTbCJi KaK pe3yjibTaT a^anTaunn jihGo k nepe- 
xoAy napa3ma H3 oahoto BHAa xo3flHHa (HH3mnx paKoo6pa3Hbix) b coBepmeH- 
ho Apyron bha (KOMapOB), jih6o k hobbim OKOJiornnecKHM ycjiOBmiM, n tobo- 
pnT o Gojiee no3AHeM nx nponcxo^cACHnn. 

CpaBHHBaji yjibTpacTpyKTypy cecTpnHCKnx poaob, o6pa3yiomnx Menocno¬ 
pbi b mipoBOM Tejie jihhhhok ( Amblyospora , Andreanna , Novothelohania , 7W- 
choctosporea , Parathelohania) n HMeiomnx oGmero npeAKa, jiothhho npeAno- 
jiohchtb, hto TaKne MOp(J)OJiornHecKne npn3HaKH, KaK OBajibHaa (jjopMa cnop c 
paBHOMepHon tojilahhoh oGojiohkh no BceMy nepHMeTpy n cjia6oaHH30(|)HJiHp- 
HaH noJWpHaji TpyGKa y Andreanna n Novothelohania MoryT GbiTb njie3HOMOp- 
(J)HbiMH, ocTaBHiHMHCfl ot oGmero npeAKa (pnc. 2, a , 6). ajiee b npouecce obo- 
jnounoHHoro pa3BHTH*i cnopbi npnoGpeTajin pa3JinHHyio (J)opMy c coxpaHeHH- 
eM tohkoh o6ojiohkh Ha nepeAHeM nojnoce. riojnipHaji Tpy6Ka CTaHOBHJiacb 
TnnHHHO aHH30(|)HJnipH0H C xopomo BbIpa>KeHHbIMH TOJICTbIMH H TOHKHMH 
BHTKaMH. B Tex BapnaHTax, KorAa TOJiCTbie bhtkh BABoe TOJime tohkhx, pa 3 HH- 
u,a b nx AnaMeTpe AOCTnraeT 150 hm (Amblyospora bogashovia , A. burlaki 
Hcch h Ap*, 2000, A . hristinia Andreadis et al>, 2012, A. modestium , A. orbicu- 
lata CnMaKOBa, rfamcoBa, 2005), a hhcjio bhtkob yBejiHHHBaeTca ot 5 y Andre¬ 
anna, Novothelohania , Amblyospora criniferis Garcia, Becnel, 1994, A. urski 
CnMaKOBa, FlaHKOBa, 2005 ao 19—20 y A. baritia Andreadis et al., 2012, 
A. mavlukevia (pnc. 2, e, d, e). 
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3AKJHOHEHHE 


Ha ocHOBaHHH aHajiH3a HyKJieo™,zjHbix nocjieAOBaTejibHOCTeii ynacTKOB 
reHa MCpPHK noKa3aHO, hto 6 ojibuiHHCTBO po^OB MHKpocnopHAHH, napa3HTH- 
pyiomHx y KpOBOCOcymHx KOMapOB (Amblyospora , Andreanna , Cidicosporci , 
Culicosporella , Edhazardia , Hazardia , Hyalinocysta , Novothelohania , Para- 
thelohania , Senoma , Trichoctosporea ), npe^CTaBJifliOT OT^ejibHyio MOHO(|)HJie- 
THnecKyio rpynny b ^peBe MHKpocnopH^HH, KaK 6jiH3KOpo,acTBeHHbie (J)opMbi, 
HMetomne o6mero npe^Ka. npe^CTaBHTejiH po^OB Anncaliia h Vavraia cjjopMH- 
pyiOT BHeiiiHK)K) rpynny Ha (JwjioreHeTHnecKOM £peBe MHKpocnopnAnn KpOBO- 
cocymnx KOMapOB. Ohh «3aBoeBajin» KOMapOB ceM. Culicidae n CTann napa3n- 
TnpOBaTb b hhx He3aBncnMO ot npe^CTaBHTejieH apyrax po,zjOB. 

CpaBHnTejibHbin aHajiH3 MOp(J)OJiornHecKHx n MOJieKyjwpHO-reHeTHHecKnx 
TaKCOHOMHHecKnx npH3HaKOB y po^OB Andreanna , Amblyospora , Novotheloha¬ 
nia , Parathelohania n Trichoctosporea , napa3HTHpyK)in;HX b JiHHHHKax KpOBO- 
cocym;nx KOMapOB Ha TeppHTOpnn 3ana,zjHOH CnGnpn, bbmbhji OTcyTCTBne 
npOTHBOpeHHH Me^y MOp(])OJIOrHHeCKHMH H MOJieKyJlUpHO-reHeTHHeCKHMH 
TaKCOHOMHHeCKHMH npH3HaKaMH. 

npeOTOjiaraeTCH, hto MHEpocnopn^nn KpOBOCOcymHx KOMapOB bo3hhkjih 
K aK o6oco6jieHHa*i rpynna napa3HTOB, OBomouHOHHpOBaBma^ ot napa3HTOB 
HH3uinx paKOo6pa3Hbix, npe^CTaBJiHiomHx co6on He tojibko npOMe>KyTOHHbix 
xo 3 ^eB bh^ob po^OB Amblyospora , Hyalinocysta n Parathelohania , ho n 
CJiy)KamHX X03>ieBaMn MHKpOCnOpH^HH H3 TaKCOHOB, CeCTpHHCKHX no OTHOine- 

hhk) k npe^CTaBHTejwM ceM. Amblyosporidae (Vossbrinck et al., 2004; Vo- 
ssbrinck, Debrunner-Vossbrinck, 2005; Andreadis, 2007; Andreadis etal., 
2012 ). 

nojiyneHHbie HaMH ^aHHbie no MOJieKyjiflpHOH (JmjioreHHH no3BOJunoT 3a- 
KJIK)HHTb, HTO H3HanaJlbHO MHKpOCnOpH^HH H3yHCHHbIX pO^OB H3 KpOBOCOCy- 
m,nx KOMapOB HMejin cjiomibie >KH3HeHHbie uhkjim c TpeMfl cnoporoHHAMH, b 
KOTO pbix npncyTCTBOBajia TpaHCOBapHaJibHaa, nepopaJibHaa nepe^ana n npo- 
Me^cyTOHHbie xo3aeBa (Koneno^bi). Bnocjie,ziiCTBHH nacTb >KH3HeHHoro u,HKJia 
HeKOTOpbix MHKpocnopH^nn Moma 6biTb yTpaneHa BCJie^CTBne noTepn o^hoto 
H 3 xo3fleB hjih npnoOpeTeHa b npouecce npHcnoco6jieHH*i k hobmm xo3aeBaM. 
npouecc yrpaTbi hjih npnobpeTeHra nac™ }KH3HeHHoro UHKJia nponcxouHT y 
MHKpOCnOpn^HH ^OCTaTOHHO 6bICTpO OTHOCHTeJlbHO BpeMCHH OBOJHOUHOHHOrO 

pa3BHTH^ (Baker etal., 1997, 1998; Vossbrinck etal., 2004; Andreadis, 2007; 
Andreadis et al., 2012). 

HaMn BbiflBJieHO, hto b npouecce obojhouhh nponcxouHJio ycjio^cHeHne 
CTpoeHra cnop KaK auamaunn MHKpocnopuzum k pa3BHTHK> b opraHH3Me xo- 
3«HHa. y^jiHHeHra nepHOua bo3mo^chbix KOHTaKTOB napa3HTa c xo3ahhom 
b bouhoh cpeue y cnop (J)opMHpOBajiHCb TOJiCTbie MHorocjionHbie o6ojiohkh. 
noHBJieHne tojictmx, npOHHbix o6ojioneK o6ycjiOBHJio uajibHenmee pa3BHTne 
annapaTa 3KCTpy3nn: yBeJinneHHe HHCJia h ynjioiueHHe njiacTHH noJiapomia- 
CTa, 4>OpMHpOBaHHe UJIHHHbIX aHH30(|)HJl^pHbIX nOJIflpHbIX Tpy 60 K C 6oJlbIHHM 
KOJinnecTBOM bhtkob. 

Mo>KHO 3aKJHOHHTb, HTO B HaCTOJIIUee BpeMfl UOBOJIbHO CJIO)KHO Onpe^eJlHTb 
CHCTeMaTnnecKoe nojio^ceHne toh hjih hhoh MHKpocnopn^nn paHroM Bbirne 
poua, TaK KaK uHarH03bi TaKHx TaKCOHOB, KaK ceMeftcTBO hjih OTpau erne He 
c(J)opMyjiHpOBaHbi. B to >Ke BpeMJi c yneTOM MOJieKyjwpHbix uaHHbix, MOp<j)o- 
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norHH, yjibTpacTpyKTypbi h )KH3HeHHbix ijhkjiob bhjjob o6ocHOBaHbi TaKHe ce- 
MefiCTBa, KaK Tubulinosematidae, Neopereziidae (Issi etal., 2012), a TaiGKe 
Ambly osporidae. 
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AND MOLECULAR-GENETIC CHARACTERS 
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OF BLOOD-SUCKING MOSQUITOES (DIPTERA: CULICIDAE) 

A. V. Simakova 


Key words', microsporidia, ultrastructure, morphology, molecular phylogeny, life cycles, 
blood-sucking mosquitoes. 


SUMMARY 

Comparative analysis of the taxonomic position of microsporidians from mosquitoes 
of the family Culicidae, for which SSU rDNA sequences data were obtained, demonstrates 
partial contradiction of systems based on morphological and phylogenetic characteristics. 
Representatives of the genera Anncaliia Issi et al., 1993 and Vavraia Weiser, 1977 consti¬ 
tute separate evolutionary branches of the phylogenetic tree of microsporidians of blo¬ 
od-sucking mosquitoes. Representatives of other genera, for which the SSU rRNA sequen¬ 
ces data were obtained {Arnblyospora Hazard, Oldacre, 1975, Andreanna Simakova et al., 
2008, Culicospora (Kudo, 1921), Weiser, 1977, Culicosporella Hazard, Savage, 1970, Ed- 
hazardia (Kudo, 1930), Sprague, Fucuda, 1989, Hazardia Weiser, 1977, Hyalinocysta Ha¬ 
zard, Oldacre, 1975, Novothelohania Andreadis et al., 2012, Parathelohcinia Codreanu, 
1966, Senomci Simakova et al., 2005, and Trichoctosporea Larsson, 1994), form a sepa¬ 
rate, monophyletic group in the tree of Microsporidia. They are closely related and probab¬ 
ly possess a common ancestor. The genera Arnblyospora , Culicospora , Edhazardia , and 
Trichoctosporea were placed in the family Amblyosporidae with the revision of the diag¬ 
nosis. 

On the basis of the obtained data on morphology and molecular phylogeny we pla¬ 
ced Intrapredator us barri Chen et al., 1998 into the genus Arnblyospora as Arnblyospora 
barri , comb, nov., and also the species Arnblyospora bakcharia Andreadis et al., 2012, 
A. kazankia Andreadis et al., 2012, A. mocrushinia Andreadis et al., 2012, and A. rugosa 
Simakova, Pankova, 2005 into the genus Trichoctosporea as Trichoctosporea bakcha¬ 
ria comb, nov., T kazankia comb, nov., T mocrushinia comb, nov., and T\ rugosa comb, 
nov. 

Microsporidians of blood-sucking mosquitoes originally possessed complicated life 
cycles with transovarial and oral transmissions and with the presence of intermediate hosts 
(lower crustaceans). 

Later, some microsporidians had lost a part of their life cycle, either during disorgani¬ 
zation of habitats of main and intermediate hosts, or as a result of adaptation to environ¬ 
mental and (or) physiological characteristics of hosts. Changes in the life cycle occurred 
rather rapidly in comparison with the duration of evolutionary development and had an 
adaptive character. Differences in the life cycle of parasites of the genera Arnblyospora , 
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Culicospora , Culicosporella , Edhazardia and Hyalinocysta possibly represent an adaptati¬ 
on increasing the probability of host-parasite meeting. 

In the process of evolution, spores formed stronger spore wall with thick exospores and 
endospores. The appearance of thick spore walls in mature spores promoted the develop¬ 
ment of the apparatus of extrusion process, namely the flattening of the polaroplast cham¬ 
bers and the emergence of long anisofllar polar filament. 
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